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(57)Abstract: 

PROBLEM TO BE SOLVED: To develop a compound having not 
only excellent hole block ability as an organic electroluminescent 
element and sufficient emission luminance even under driving at 
a low voltage but also excellent film-forming properties in a 

,„, vapor-deposited film for forming an electron transport layer or a 

— _ * luminescent layer and to provide the organic electroluminescent 

Z 3 element using the compound as an electron transport material 

1 H 1 2^ or a luminescent material. 

{ — — — — ~ 1 SOLUTION: 3,4~Diphenylthiophene is reacted with 

n-butyllithium and the resultant reaction product is then reacted 
with trimethoxyborane. The obtained compound is subsequently 
subjected to a coupling reaction with 2,6-dichloropyrazine in the 
presence of a base and a palladium catalyst to provide 
2 t 6-bis(3,4-diphenylthiophen^2^yl)pyrazine, The resultant 
2 ? 6^bis(3,4""diphenylthiophen"-2^yl)pyrazine is used as the electron transport material or luminescent 
material in the organic electroluminescent element 
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=(lr«{b^»*»6a:*iE?L*iaSJi (3) , *lHb*»* 2 (4) , tift^ 

teft^^sftsi^ift^a (5) 43 j= tf nst« (2b) ««ie*«ji«tifc«iJiA^6a:oT^ 

o 

[ 0 0 4 l ] 

ccx, mm&m. t l x izmn is ? z , ii^x^y^H^fflsns. 

$ fc , C © 08 fc T tt , 11 (2a) tlT(il2l 1 0 n mIStliJnftlttt 
# ift T? & 5 I T0«i«ffl4nT^8. 

S fc* li (2b) HTtt, 7^*'>>)AtiO*lHl!:J:!)l2 1 1 0 n mgfifcS! 
ILTf &n?fI^CttIlt^^?ft^^ (ftStWlCtiMgAg/Ag) *'ffiffl2n 

[ 0 0 4 2 ] 

iE?L»^« (3) pfuc # $ n 5 f k £• 



tltli, flfi x fcf & 5S 




20 



30 



40 



t'iStl5 4, 4 ' -t*X- 

p d t ^ 5 ) I? # ^ if 6 n > 

[ 0 0 4 3 ] 

% ft * (4) ffKdSnSft^lfcUli, 



(a-t7f*7i-*7;/) e 7 x - ;!/ (WT, a - N 
C tl & tt S fif 5 O nmifiOUlClSil/Tffl^en?. 
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7i?n«4, 4 ' - £ a * ;W< !/ U 7 x - /I/ (ttT, CBPk^5) ft H i: & a 




10 



7w«h8 l Jy3tJ8*y^httfitlT©hUh'J ( 2 - 7 x - ;l/ tf U S> > ) f U 5? 7 

i> Hi f* (kt, i r ( p p y ) 3 ) m &m if s n * cnsttiiaocBPtjiLt 

6 « » % @ g ilP L , iSo <t £ ft £ 2 0 nm*6fi0ff*fcfi!iKLTfflV'&ft5<> 
[ 0 0 4 4 ] 

± 13 © » # *i jt 33 V> T , W^HSSJl S ft 3 ft^HSSttft t L T fi , HuIBLfc^^ft 20 
#ScO«?li5M»H^^tf A 1 q 3 ft 6tl5tf« *f§B^co*«*l^«? CD-Sffl 

T?^£ft5^*7x>Sf#tt8&JBv>5c:i:tf"e£* e: ft 5 tt il f& l OnmgfioiP^lc 
[ 0 0 4 5 ] 

58 ft Ji (4) tLT*iS0j©iiuia-ias (i) Ti?nsf^7iyii#i?iS2o 

nmlStHLTffifflL, m?«i)IWf4-£LTA 1 q 3 ft £ © ft * & 8 © * M *f » 
[ 0 0 4 6 ] 30 

BJ! <D M IE - fl§ S (l) ■p^?tiS^*7x>BI»(*!B*-&«r**sB-©*?ltSil ( 5 - 
1) t CtlK«E*OA 1 q, 4Hj!c6S5t?!ISSi (5-2) ^rgg — £0«^«iiiM« 

[ 0 0 4 7 ] 
[ 0 0 4 8 ] 

ft, * % BJ? © M f E - IS S (l) T-*2n5^*7xyi§«{#§UttC$fflsn&IE?L«i 40 

8ft»fc«fctf«?*g*fc LTteESftsfb^toa* «j ia ffa ^ <b ^ % k m 5 nf, 
863i5fr6ais^iFK*v'>Tttffl«nTV"»*#a©ft:^*i* , aii[{6ffl*ti, ants 

±fB ; &)iop^ cov^t fe±fB(cpg^$ ftt\ noifstasiiiciiijs 

[ 0 0 4 9 ] 

*^W<D?-*7 ±>mmfote. tit#^)t*f tbT*-^7n-y^ili:«ti5ttt 

cfi«j±,igiij-f^*3v^Tt + 5>ftf§%f?e^WT?»(D*ftp»f-\ *?fiss«*jg^*«5 
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[ 0 0 5 0 ] 

^ tc . m m m\c * u * « w * » tm e m m t % w > *f8w»4TEo^*«K:ia£«ns«>io 

T ti * v> o 

H , WTO*«ffllK*V"«T, n % M £ K « 7 3> U > > • r * 7 n 5? - • -f > * *t S <D 
Agilent 4155C semiconductor parameter an 
a 1 yze r J; &* - a - ^ - h 1 O M u 1 t i — f unc t i on opt i ca 1 

me t e r^ffifflLfco 
[ 0 0 5 1 ] 

2, 6 - ex (3, 4-i'7i-;i'f*7iy-2-Y;H tr 5 s> > o j£ 

3, 4--;7i-/1'?*7i>2. Og (8. 4 6mmo 1 ) «|7j<f F 7 t F n 7 7 > 
( JM T , THFilBSlB-rS) 30ralM5-30' C K <U £P L , 1. 59mol/L 

<D / ;I/V )Vf =f- V =f- V i> *n 3r If y^ffii. 8 . Oml (1 2. 7mmo 1) £r JjP „ 2 at 
IH jt J$ b fc , F'J^F + ^'f^yi. 4 ml (19. 0 m m o 1 ) £ JjP x. , 
3 0° C If 2 H# H M n t fc o S fS ffi K 7 * / - ^ 8 m 1 * m S T* *P X. , ?OSf II t?S 
fi L ft„ ElSSifOTHFStf^^-^SiltEISU SS*^^^'twFi75F ( 
Kf, D M F t BS IB T 5 ) 50ml K(§iL/c„ 6 - v>' ^ a a t? 5 V > 0 . 3 

2g (2. 1 lmmo 1) > SStF'jnO. 67g (6. 3 2 m m o 1 ) , J * y X. 
$?J< 1 0 m 1 ft <£ t/>>'^ P [1, 1 ' -a (-;7i-;F7*X7^/) 7iDt>] 
A =7 V ? h. (I I) -^Pn^^yO. 083g (0. lOmmol) *P X. 8 0 ° C 

1, !gi*^^y-^3 0 Om 1 *^ITLUrfflLfcSS 9 B B ?:IjiL- 2, 6 - If X (3, 4 
-^*7i-;Fft7i>-2-^;F) ^7^>©afilf*?:0. 9 1 g ( IR * 7 9 % ) f# 

f# 6 n 2 . 6 - e x ( 3 . 4- f ;7i-Af*7i>-2-^) t° -7 *j y a , ^^ff 

l©2, 6 - e - X (3. 4-->'7i;/l'ft7i>-2-^l') ^7^0PL (Pho 
to Luminescenc 

$ ft , HOMOJSitfLUMOU^^WHnfne. 0 e V , 3. 0 e VTSofto 
[ 0 0 5 2 ] 

1 H-NMR (400MHz, CDC1 3 , ppm) (5:7. 69 (s, 2 H ) , 7. 5 

2 ( s , 2 H) , 7. 31 (m, 6 H) , 7. 21 (m. 6 H) , 7. 17 ( m , 4H) 
, 7 . 10 ( m , 4 H ) 

13 C-NMR(100MHz, C D C 1 3 . ppm) (5:147. 8, 144. 4, 1 
40. 1, 139. 5, 138. 3, 136. 3, 135. 9, 130. 2, 128. 9 
, 128. 8, 128. 0, 127. 9, 126. 9, 126. 2 
DIMS (EI) m/z: 548 [M+] 

IR(cm _1 )A:3434, 3056, 1600, 1513, 1450, 1176, 
1072, 1027, 877, 752, 698 
Melting Point:264°C 
[ 0 0 5 3 ] 

mnm z ] 

2, 6 - £ X (3, 4-^7x-il/f*7i>-2-^/l') tf U 5? > <D ft fiR 

3, 4-^7i-;K*7i>3. 0 g (12. 7mmo 1) (D|?)( T H F 3 0 m 1 Si 
£-30° C^if«£PL, 1. 5 9mo 1 / L « / /W/b/f/HJ f ^A^ + ^ySil 1 2 
, 0ml (19. 0 m m o 1 ) * i)0 * 0 2 Bf M jf Jf b It ft > b U * b * S/ # 5 > 1 . 
45ml (1 9. 0 mmo 1) £r in * , ?&^"3 0° C 1? 2 B# H » }$ L ft 0 K J5 $ K 
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^^7-;H 2 m 1 % [r] S in ?l , f OlIigfTffSLft. T H F Sff^ 

/-**aESSl/T, i8t*DMF6 5mlKi8iLfe. OV>? ( 2. 6 - i? T P * tf 
|J->*>1. 35g (5. 7 lmmo 1) , HtHJn2. 3g (21. 4 m m o 1 ) 
, ^t>J«*10mlfc±lfyj'^P [ 1 , 1 ' —ex ( 5? 7 x X Jl 7 * X 7 4 7 ) 7 
xn-b>]/^V> ! 7A(II)-i >1 ^DO^^>0. 1 2 5 g ( 0 . 1 5mmo 1) *ln 

;LT8 0° Cf l. 5 B#W8!j$Lfco KJSHTm, E(S«* 0° Cff^HL, *r(ti»% 

„ ^o^nD*;l/A^S*^/-*3 OOm 1 ff"\iTt, #TtHbfc&,l;&j*5SLT2 
, 6 - e 7 (3, 4-v-"7x^;l/^^7x7-2--r;b) e U 7 7 © it 6 fe 13 f* £ 2 . 5 
6 g ( |R * 8 2 % ) ntco 

m 6 n It 2 , 6 - e X (3, 4-^7i^;^t7i^-2-^H e <J 5? 7 « , £ M * 

u <D 2 , 6 - e X (3, 4-v i 7i-/^*7iV-2-i';l/) liU^VOPL (Pho 
to Luminescence) % fflfcLIt t H Z , 3 9 6 nmtl^SfiSSLft, 
[ 0 0 5 4 ] 

'H-NMR (400MHz, CDC 1 3 , ppm) 5:7. 43 (s, 2H) , 7. 2 
9 (s, 6H) , 7. 18 (m, 1 OH) , 7. 09 ( m , 4 H ) , 6. 99 ( t , J = 
8. 0 H z , 1H) , 6. 48 ( d , J = 8 . 0 H z , 2H) 1 3 C-NMR ( 1 0 0 M 
Hz, C D C 1 3 , ppm) <5:152. 2, 144. 2, 141. 4, 138. 7, 1 
36. 7, 136. 6, 135. 9, 130. 4, 128. 9, 128. 6, 127. 9 
s 127. 4, 126. 6, 125. 0, 119. 3 
LCMS (ESI)m/z:548 [M + 1 ] , 514, 312 

I R (cm -1 ) 1:3436, 3054, 1562, 1457, 1072, 1027, 
906, 804, 754, 698 
Melting P o i n t : 2 5 7 ° C 
[ 0 0 5 5 ] 

[ m m m 3 ] 

4, 6 - H - X (3, 4--;7i-ll'f^7i>-2--f;M M V 5 5? 7 <D $ fig 
3, 4-^7i-/l'ft7i>4. Og (16. 9mraol)0|*THF50mlW 
£-30° ClC^SPL, 1. 5 9mo 1 / L ©7 /I'T/l/T'f ;1/ 'J f ^ A^ + t >S$ 1 5 
. 9 m L (25. 4mmol)*in*.fc. 2B#Hflt#bfc&, HJ^h*^#9>l. 4 
5ml (19. 0mmol)*in*, CT»2B*IH8tf$b;fc. KJSiSfc:** 

/ - ;i/ 1 6 m i * m n -e in a , *o»sis?ffiu. sejSffoTHFRtf^^y- 

;V*»EfSLT, SISDMF 7 0m 1 tiSSlfe, O^f, 4, 6-f ^nnHUS 
-7 7 1 . 1 3 g ( 7 . 6 lmoo 1) < Klth , J9A2. 42g(22. 8mmol) 
, <4 * 7 £ St * 2 0 m 1 $ <fc tf 5? 5/ 7 P [ 1 . 1 ' - e X ('77 i-*7 t 7 7 -f /) 7 
iPty] ^r^^A (II) - -^Dn^yO. 1 6 7 g ( 0 . 2 lmmo 1) 
T 8 0 ° Cfl 2 R£ M » # b fc „ £ JS I* 7 !£ , SfSS*7PP*;l/AT'ttttiL, 

fl&nfcSlitfcDM F*ftl*.T J: < g B B 9*iItfto « S £ ^ X 7 - ^ "P Jjt & 

L, 4, 6 - IfX (3, 4-77i-il/«7i>-2-^/W £U55>>©ltfiBI{** 
1 . 7 1 g ( IR * 4 6 % ) f# It o 

n 6 n 4 , 6 - ex (3, 4-->"7i-;i/ft7i7-2--{;i/) e u = 5? 7 a , 2 at 

l. <D 4 , 6 - ex (3, 4-5? 7x^;l' ^7x7-2-7 AO e U = 7 7 (D P L (Ph 
oto Luminescence) £ $ J )£ b £ C 3 , 4 0 5 nmti^fiK^Slft 
o ift3 0 0 KCj3^T, 5 5 0 nmOi*R«*fi*St5 , Jy*!tl 5 S»Snft. 
[ 0 0 5 6 ] 

'H-NMR (400MHz, CDC 1 j , ppm) 8:9. 05 (d, J = 1 . 8Hz 
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, 1 H ) , 7 . 43 (s, 2 H) > 7. 12-7. 2 3 ( m , 1 2 H ) , 6. 94-6. 
98 (broad d, J = 8 . 0 H z , 4 H ) > 6. 78-6. 80 (dd, J = 8 . 
0, 6. 6Hz, 4 H ) , 6. 48 ( d , J = 1 . 4 H z , 1H) 

i;J! C-NMR(100MHz, CDC I 3 , p p m ) 5:1 5 9. 4, 158. 5, 1 
44. 6, 1 4 1. 4, 138. 3, 136. 1, 135. 0, 129. 9, 128. 8 
, 128. 7, 127. 9, 127. 4, 126. 9, 126. 5, 115. 6 
LCMS (ESI)m/z:549 [M+ 1 ] , 522, 504 

I R ( c m ~ 1 ) 1:3438, 3054, 1569, 1504, 1461, 1072, 
1027, 9 16, 752, 696 
Melting Point :261-264°C 
[ 0 0 5 7 ] 

immm 4 ] 

3 , 6 - tT X (3, 4 - V 7 x - )]/ 9 * 7 x y - 2 - ^ fi/ ) If V 9 9 J > <D & f$ 
3, 4-v ? 7xn;l/^-^7x> / 4. Og (16. 9mmo 1) (D|7j<T H F 5 0 m I jg 
ffi £ - 3 0 ° C fc ft £P L > 1. 5 9mol/L <D S A/^ * fi/ V k^^FV >&9L 
15. 9ml (25. 4 m m o 1 ) % J&P * It □ 2RfH*ff l/cfi, h'J^t^*7>l 
. 4 5ml (19. Ommo 1) ^ifii, ^Sl:-30° C-p2Wfffl«#LfcoEJE}BK: 
^ £ 7 - ;l/ 1 6ml*Rlfi-e4P*, * © £ M S T # S L o SJSI*(DTHFR^7^ 
/-^SSfffiSLT, 8$SDMF7 0mlKS»Lft o Ol^, 3, 6 - *J >7 P P If 
V ?i?y \ . 1 0 g ( 7 . 6 lmmo 1) , S8tMJ^A2, 42g(22. 8mmo 
1 ) , -f*>2!lElR*2 0ml*±tf^J/^P [ 1 , 1 ' ~^ ( 7 x - ;l/ 7 * X 7 ^ / 
) 7iPt>] /^r^A (ID -^i7Pa^>0. 1 6 7 g ( 0 . 2 1 m m o 1 ) 
£ JlP A T 8 0 °C *P 2 ft M ft b fe a 

!fi*iE®SLfto S g * U * y ;1/ * 5 A (^pp**A : = l : l 

) laDilLfto Jf)Cf etlfclSi^^/-*6 0ml tDMF60ml?:JB^t 
*§ j| £ jft L fc 0 H {* « L , 3, (3, 4-v ? 7x^;l/^^7x>-2-^ 

;l/ ) If U ^ ^ > <D 6 & @ f* * 0 . 6 5 9 g ( IR m 1 6 % ) f# ft Q 

|&nft3, 6-a (3, 4-^7i-;Kt7x>»2-^^ If U ^ *J V tt , 

* t fc v^resi? % o fco 

[ 0 0 5 8 ] 

1 H — N M R (400MHz, CDC1 3 , ppm) 5:7. 47 (s, 2H), 7. 1 
6-7. 26 (m, 12H), 7. 05-7. 09(m, 8H), 6. 44 ( s , 2H) 
13 C-NMR(100MHz, CDC 1 3 , ppm) 6:154. 1, 144. 0, 1 
40. 3, 137. 1, 136. 2, 135. 6, 130. 3, 128. 9, 128. 7 
, 128. 0, 127. 8, 126. 9, 126. 2, 123. 7 
DIMS m/ z : 5 4 8 [M + ] , 2 7 4 

I R ( c m~ 1 ) A:3430, 3054, 1600, 1544, 1540, 1386, 
1076, 1027, 908, 844, 752, 700 
Melt ing Point. : 2 7 2 0 C 
[ 0 0 5 9 ] 

[ m m m 5 ] 

1 , 3-tfx ( 3 , 4-^7i-;l/^7i>-2-^H ^y^y(D&& 

3 , 4-> ? 7x-;l/f-^-7x>4. 0 g (16. 9mmo 1) ^0|;j(TH F 5 0m 1 i§l 
£-30° C K ft £P L , 1. 5 9mo I / L (07 /^/Wf /WJ f>) + * >Si 1 . 
5 9ml (25. 4 m m o 1 ) £ X Tc Q 2Wf|Bft»Lfe», b U ^ b * ^> * 5 > 1 . 4 
5ml (19. Ommo 1) C?2#M«l$LfeoEJ£iSK:** 
/ 6mlft|Ria-ffllPA, * OftSIS L tc 0 gfSS^THFStf^/- 

;P48ffSSLT, iSSDMF 7 OmlKSSlfto "^^T, 1 , 3 - S> 7 a ^ ^ > -t? > 
1. 8g (7. 61mmol),KltHJH2. 42g (22. 8 m m o 1 ) , 4 * 
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> 55 7j< 2 0 m 1 J3 J; *Ji/*/U [1, 1' -fx (->"7i-*7U7-f / ) 7int 

> ] A ^ S>' 7 2* ( I I ) - ^ P P ^ £ ^ 0 . 167g(0. 2 1mmol)?rto^T8 
0' C -e 2 Bf n Jt # L ft o 

s js i* 7 ft , iffltsaai/, & 1 5 o m \ ztax.xmgwiVi&L, ffiuit 

©asa&fcJgtfiS-efco H ft * M L ft <D "5 , £P>K/;l/v;l/'\*+)->i50ml*iia* 
T * K JS © 3 , 4-i/*7i-^f *7i>%j§HlSttT@ft;?;i?(L, 1. 3 - tT X ( 3 
, 4--7"7i-ll/ft7i>-2-^;l/) AH^afi0ft?:O. 8 1 3 g (1R^20 
%) i/i. 

f# 6 tl ft 1 , 3 - (3, 4-->*7xz;l/f t7i>-2--i';V) ^ y -tr > « , ^ ft 4> 
E l/ 1 1 S £ T J -3 ft o 

lOI, 3-tf7> (3. 4-^7x^;l/^^7x>-2--l';V) ^>-tf>OPL (Pho 
to Luminescence) £$J£L ft 3 7 0 n mCl^f iRSSL/i. 

[ 0 0 6 0 ] 

'H-NMR (400MHz, CDC 1 3 , ppm) 6:7. 28 (s, 2H) , 7. 1 
6-7. 23 (m, 1 3 H) , 7. 07-7. 13 (m, 4 H) , 6. 95-7. 00 ( 
m. 7 H ) 

1 : ' C-NMR(100MHz, CDC 1 3 , ppm) 6:143. 6, 140. 0, 1 
37. 6, 136. 8, 135. 9, 134. 6, 130. 8, 130. 3, 129. 0 
, 128. 2, 128. 1 , 128. 0, 127. 9, 126. 9, 126. 7, 122 
. 1 

DIMS (EI) m/ z : 5 4 6 [M + ] 

I R ( c m ~ 1 ) 1:3 4 3 6 , 3054, 1598, 1509, 1477, 1440, 
1074, 1026, 912, 894, 748, 696 
Melting Point : 234-236° C 
[ 0 0 6 1 ] 

mmm e ] 

2. 5-5>*h*5'--l, 4 - ex [3, 4-^7x-;I/-5 - ( 2 - * 7 U ;V ) ^ * 7 
x y - 5 - ^ )V ] ^ > >(D -n fiK 

7 ^ P > 3? B 5t T , 3, 4-S>7x-;l/-2 - ( 2 - ^ / U ;U ) 9" * 7 x > 0 . 5g ( 
1. 4mmo 1) *|7j<THF 1 5 m 1 E m ffl 2 * > - 60° CE»9bftftl 5 % / ;L 
■?;l/7f ;l/iJf")A'N ; l 1 't)'>SIO. 9ml (1. 5mmol)^rtIT"f ; 5olWliSa"FK 
1 5»llffl, MJ^ti'l^O, 2ml ( 1 . 7 m m o 1 ) % rS T L , - 6 0 ° 

ccf^Lfctslt i »lH3t!ft5o 7;i/dyfilTCf by^x ( h y 7 x - ;i/ * 

X7-f» /^^'JA (0) 0. 1 6 g ( 0 . 14mmol), 1, 4-->*7n€-2, 
5-->*^ti/^>t*y0. 22g(0. 69mmol), 1, 4 - -^^ ^ > 2 0 m 1 
Rtf*2ml*^5XS!77XalLftji*, 82° Cfcffi&ft, -60° ClCtTHFit 

gS£T?ft!PLft&, 7k 1 5 m 1 * to *. , ffi Hi L ft @ {* * » B'J "T 5 o {KOBttSi/'Jfcy 
;l/*7A*n7h^77^-Ei»)»fiU, 2, 5-^b*^-l, 4 - If X [3, 4 
-'77I-/1/-5- (2-t/'J/l/) ft7iV-5->f*] ^y-ify? 7 Omg ( 1R ^ 
1 2 % ) £ m ft o 

f# P. n ft 2 , 5 - ^ h * ^ - 1 , 4 - M X [ 3 , 4 - 7 x - )V - 5 - ( 2 - * / 'J A/ 
) ft7i/--5-^l] ^ ^MPpt fel^T^S"?;!© o ft 0 l©2, 5-i^ 

h * S/ - 1 . 4 - ex [3, 4-S>7x-;l/-5 - ( 2 - * 7 U ;lO ?*7i>-5-^ 
;!/ ] ^y4?y©P L (Photo Lumi nescence) Lf;cc5, 48 

8 nmEi^M^SLft. Sft, H O M O fe i If L U M 0 y^;Wi f n?tl 5 . 8eV 
, 2 . 6 e V T* h o ft o 

[ 0 0 6 2 ] 

'H-NMR (CDC 1 3 , ppm) 5:8. 09 (d, J = 8 . 7Hz, 2H), 7. 
77 (d. J = 8 . 7Hz, 2H), 7. 68 (dd, J=8. 0, 1. 3 H z , 2H) 
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, 7. 68 (dd. J = 8 . 0, 1. 3Hz, 2H) , 7. 46 (dd, J = 7 . 5. 6 
. 8Hz, 2H) , 7. 2 2 (m. 6H) , 7. 14 (dd, J - 8 . 0, 1. 6Hz, 
4H) > 7. 08 (m, 6H) , 6. 91 (m, 4H) , 6. 86 (d, J = 8 . 7Hz 
, 2H) , 6 . 6 0 ( s , 2 H ) 3 . 2 6 ( s , 6 H ) 
Melting Point:345°C 
DI/MS (EI) : 8 6 1 

m±y&w.mm -.377, n/nm 

[ 0 0 6 3 ] 

immm 7 1 

1, 4 - ex (3, 4 -yy 3L-i\y^^y x > - 2 - -r >i) ^y^yo^i 

3, 4-^7i-;l/f ^7i>2. Og (8. 46mmo 1) O|*THF30mli« 
^-30° C K 1ft HP L , 1. 5 9mo 1 / L ©7 * * U f ^i^t * >S$ 8 . 

0ml (12. 7 m m o 1 ) £ fid %. It = Z If Bllff L ftft, HJ^*'>#7>1. 45 
ml (19. Omrao I) CT*2llflHlfll#LfeoElSiSfc**./ 
-;l/8ml*raiBTllP*., *0*Sfi$"l?#?aLfco £ fflt * © T H F R 0 s 7< * / - fV * 
»ES£IT, ljt« DMF 6 5 m 1 KjSiL/ft, O^T, 1, 4 - y 7 u ^ y 1* y 0 
. 820g(3. 46mmo 1) , KltHJH2. 20g(20. 8 m m o 1 ) , 

6ml«itf^i'*0 [ 1 , 1 ' -ex ( 3> 7 x - ;l/ 7 t X 7 w 7 ) 7 x P 
A v >" 7 A (I I) -^^un^^VO. 1 4 1 g (0. 1 7mmo 1) £ to x. T 
8 0° C T* 2 Uft. 

S«»7S*f(UI*83!t, -< * > 25 & * 1 5 0ml *iqxTlt«i!Ei L, Wtti^^O 
M«^^?tffi^^fco @{*£MLfcCD*>, + * 1 5 0 m 1 £ in 

X. T * £ JS © 3 , 4-S>7x^;1/^*7x>*$tf}£#T@{**itl{L, S @ f* T & 5 

1, 4 - H"X (3, 4->'7i-*f*7i>-2--f;l/) ^ > -tf y 0 . 638g ( lR * 

1 5 % ) * % It o 

W 6 ft l , 4 - ex (3, 4-^7i-;l/ft7i>-2-^;l/) ^ ;y -tr > « , £ f( * 

[ 0 0 6 4 ] 

DIMS (EI) i/z : 5 4 6 [M+] 

I R (cm -1 ) 1:3 3 9 2 , 3054, 1600, 1542, 1502, 1440, 
1074, 1020, 902, 838, 750, 698 
Melting Point : If ^1 ( 3 0 0 °C U ± ) 
[ 0 0 6 5 ] 
[ ft SS W 8 ] 

I TOIR ( RB 81 ) *'3-l-?tir^5if7Xl« (HgiailftSsfifi) o±tc 
*^^*?£tC 5 kOIE?LlBi3l«tLTa-NPD^4 0nm, Ir (ppy) 3 4611% 
F-i;y^Lft»)E*Xb#RCBPOl4Z0nm»ll/, t?MSltLT, H fift #J 
1 TM# 5 ft fc 2 , 6 - e X ( 3 , 4--^7i-;l'ft7i^-2-'f;l') ^7-^>l52 
Onm, £ 5 K: A 1 q 3 4 0 n mltLfco IStCO^llClKStli: bT 1 2 

0nmfflTy'* f /niSO^4IS ( « T , Mg A g/A g i«St5) Ji £ ! * L T 

C»^?lC*JI^EPtiab7ci:il5,«^S-aimA/cm 2 ^t5l^T, 6. 0 lm/W« 

± <D IS ft *b * , 4 . 6%W±©ft«*?J& 1 f i tf»*l*ft;fco 
[ 0 0 6 6 ] 

[ * m m 9 ] 

H M W 8 43 if & 2 , 6 - e X ( 3 , 4-^7i-il/f*7i>-2-4';l/) \£ y y y \z 
IX %. T * M 0>J 2 T # 2 , 6 - e X ( 3 , 4 - ^ 7 x - ;U =f- * 7 x > - 2 - -Y ;b ) If 'J •>" 

t$eSO, 7 m A/ c m 2 E V> T , 5. 5 1 m/WKiO%fta*> 4. 0 % « ± O 
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[ 0 0 6 7 ] 

immm 1 o ] 

m m m 8 k us w- & 2 , 6 - tr x c 3 , 4 - 5? 7 x =. ^ f- * 7 x y - 2 - -r n ) e 5 s> > k 

ft * T m fifi 09 3 T* f# 4 , 6 - e X ( 3 , 4-^7i-/Vf^7iy-2-^)l/) tf 'J = 
MgfiO. 3mA/cm z Icti^t, 6. 5 1m/WW±©»3t»», 4. 5 % fit ± <D 

ttM^sb^tfMs nfc. 

[ 0 0 6 8 ] 

1 1 ] 

HII8 CfeltS 2 , 6-E7 ( 3 , 4-^7i-*ft7i>-2-^l/) t? 7 *J > K 10 

ft 7L X m M M 4 T* ft 7c 3 , 6 - e X ( 3 , 4- , ;7i=;l'f*7i>-Z-'f*) k° U ^ 

liSffill mA/cm 2 Ct5t^T, 3. 2 1 m/WHJ:©S*l*> 2. 4 % fit ± <D ^ *P 

[ 0 0 6 9 ] 

[ n ffi m i 2 ] 

SI SS m 8 *5 S 2 , 6 - tf X ( 3 , 4-^7i-;l/f^7i>-2--f;l/) tf 5 >>' > 
ft 3. T H Sfi fill 5 T f# fc 1 , 3 - e X ( 3 , 4 - 5? 7 x - 7^ f- * 7 x > - 2 - <f >l ) ^ y •if 
y^fgffl1-Si-X^ailffi^!l8tCpf ! S7??*T-*ill8^^?^f'Ffieb/Co 

Bjft^mA/cm'fCfe^T, 2. 5 1m/Wfit±©^7 , e?iJ*, 2. 5%W±O^Wl 20 

»8isnfco 

[ 0 0 7 0 ] 

[ m m m 1 3 ] 

^Ii8C*5lt§ 2, 6 - tf X ( 3 , 4-J'7i-)l'f!t7iJ'-2-^W t! 5 ^ > K 

ft a t m m m 6 7? % it 2 , 5 - ^ h * - 1 , 4 - e x [ 3 , 4-^71-^-5 - c 

• SKfBfi 2 m A / c m 2 *J V T , 3. 0 1 m / W Et± © IS 8b 3. 2 % fit ± © SB 

a ? & 4t # n $j $ n o 

[ 0 0 7 1 ] 30 

[ & n m i 4 ] 

i toii (hs) #3-hsnT^5#7xsi£ (xiismta^fii) « _t ^ , 

ISIiaiU!)iE?LiSIiLTa-NPD!&5 0 nm, 5SJttJii:UTllMl«6T»f9fe 
2. 5 - ^ h * l> - 1 . 4 - Vf X [3, 4-^7x-;U-5 - ( 2 - * 7 "J 7l> ) =t 7 
x y - 5 - ^ 71/ ] "O-SVfcZOnm, ft ? {ft i£ ',1 i L X A 1 q , * 4 0 n m?ftf HI 

f l/c 0 IfttiiOtilOJ:!:, KfffifcbT, vy^J/fAii^El^ftlib, 1 
1 0 n m © M g A g/A gMfc&aLTjR^fcSSjSStffco 

CCD^^tcWE^EPtobfctC^, « Sif^ ft 1 m A / c rn 2 £ *5 l/"> T , 1. 0 1 m / W fit 

±©«ft»** o. 8 %fit±©^gp«??A*^iiiJ^n7co 

[ 0 0 7 2 ] 40 
[ » ffi © % * ] 

*%H£©^7xyf§j§f*sni, t««l^^^^?i:bT*-;l'7P<y^tiSfCffin5tfc 
M£»*«JS*-&Sfc»0*a»**ilK:**t«Hilttfcfllti, «?tf2&*m*SVMi«Jfc*f 
[0ffl©ffi¥&I&HJf] 

[0 l ] *awo^«*l?a3t*?o-Hfififfi«*^T«l^:Hi»*So 

[02] *%BR<D^Mnnmytm?<Dmzi<DmMmm*^irMikmT*& ?>„ 

ift^vmwi so 
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1 : mm mm 

2 A : us 

2 b : mm 

3 : jEiimmm 

4 : nam 

5 : m^m&m 

5 - i : m?m&m 
5 - 2 ■. m^mmm 
6 : &xn?nmm 



1 ] 






— 2B 

5 

4 

3 











im 2 ] 



[0 3] 



-2B 
-5-2 

- 5-1 

— 4 

3 



- 2B 
-6 

— 3 



[ 
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(51)Int.Cl. 7 
// C 0 7 B 



61/00 



F I 



C0 9K 11/06 

C0 9K 11/06 

H 0 5 B 33/14 

H 0 5 B 33/22 

C 0 7 B 61/00 



6 6 0 
6 9 0 



f-vn-F (#%) 



B 
D 



3 0 0 



j^mstSLftmrm 1 2#i 3^ ^{^xi«#t±rt 
(72)ssm3# ssi 

Jt«aT^T|3jfM6TB5Sl 3^ 

dt^iii 1 8 t@ 9 m 3 # 

F^-A(##) 3K007 AB02 AB06 AB18 DB03 FA01 



4C063 AA03 AA05 BB01 CC92 DD12 DD14 DD28 DD29 EE10 
4H039 CA41 CA42 CD20 CD90 



